Clinical variation in X-linked adrenoleukodystrophy: fatty acid and lipid metabolism in cultured fibroblasts.
To determine whether the clinical phenotype of ALD correlates with the extent of metabolic abnormality, we investigated VLFA metabolism in cultured fibroblasts from patients with the clinically severe childhood from of ALD and the milder AMN variant. No differences were seen in the content of neutral lipids or phospholipids, in incorporation of [1-14C]lignocerate into cellular lipids, or in the fatty acid composition of fibroblasts from patients with childhood ALD or AMN. [1-14C]Lignocerate oxidation was deficient to a similar extent (35-40% of normal) in both intact fibroblasts and cell homogenates from patients with childhood ALD and AMN. With the use of fibroblast homogenates, oxidation of lignocerate was partially inhibited by various long-chain fatty acids, and residual activity in ALD homogenates was more susceptible to inhibition by palmitate than normal. In the presence of competing palmitate, residual lignocerate oxidative activity in fibroblast homogenates was reduced to 20 +/- 4% of normal in childhood ALD and 24 +/- 2% of normal in AMN. These results indicate that residual VLFA oxidative activity, fatty acid composition, VLFA metabolism, and lipid content of cultured fibroblasts do not correlate with the clinical expression of the ALD gene.